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型催化剂进行表征。以期研究 Rh 基催化剂加入助剂 Mn 的作用关系和利用
TiOx/Pt(111)体系来研究 SMSI的产生机理。 
一、干净的 Rh(100)单晶，在高氧分压氧化下，表面形成稳定的 O-Rh-O 三
层结构；采用后氧化法，在 1×10-7 Torr氧气中，700 K温度氧化下蒸 Mn，MnOx
膜呈层-层生长模式；HREELS 结果表明在低覆盖度时形成 O-Mn-O，对应的
HREELS 峰为 47和 76 meV；大于 1 ML时，开始形成 Mn3O4结构，在 800 K以
下温度退火，结构稳定。所以 MnOx/Rh(100)的稳定性能确保作为模型催化剂来
研究反应的反应机理。 
二、规整有序的 TiOx薄膜，在 Pt(111)面上，TiOx薄膜以层状(Frank-van der 
Merwe)生长模式生长。小于 1ML 时，TiOx薄膜以 Ti2O3的形式生长，界面层以
































Model catalyst has mimiced the real catalytic reaction, which can simply the 
complexity of the real catalyst. The real catalysts are usually complex and their 
surfaces are inhomogenous, which makes it difficult to be determined the 
structure-activity relationship. Surface chemistry is used to understand the 
relationship between surface structure and the catalytic performance in heterogeneous 
catalysis reactions and also used to explore the mechanism of catalytic reaction at the 
atomic scale.This thesis work mainly used Auger electron spectroscopy(AES)，
Low-energy electron diffraction(LEED) and High-resolution electron energy loss 
spectroscopy(HREELS) to study MnOx/Rh(100) and TiOx/Pt(111) inverse model 
catalysts. The work is in order to study the additives effect of MnOx to Rh catalyst and 
TiOx to Pt (111) for understanding the origin of strong metal-support interaction . 
(1) We have successfully grown MnOx thin films on the Rh(100) surface, The 
growth of MnOx thin film on the Rh(100) surface follows a layer-by-layer mode. An 
O-Rh-O trilayer structure formed on the Rh(100) surface upon oxidized at oxygen 
pressures of above 5×10
-6
 Torr O2. Two phonon losses at 47 and 76meV observed for 
MnOx coverage below 1 ML characterize an O-Mn-O trilayer structure formed on the 
Rh(100) surface. A Mn3O4-like structure was formed at coverages higher than 1 ML, 
which was stable in annealing at 800 K. The results presented here indicate that the 
MnOx/Rh(100) film can serve as a model catalyst system for studying the reaction 
mechanism of C2-oxygenates from syngas. 
(2) Ordered TiOx films can be prepared by reactive deposition Ti on Pt(111). 
The growth of TiOx thin film on the Pt(111) surface follows a layer-by-layer 
mode.Below 1ML,Ti2O3 formed on the surface. Above 1ML, TiO2 formed, 
meanwhile Ti2O3 existed stably at the interface. 
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